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Abstract 
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ABSTRACT 
Despite the extensive quantitative and qualitative knowledge about therapeutic regimens 
and the molecular biology of HIV/AIDS, the eradication of HIV infection cannot be 
achieved with available antiretroviral regimens. HIV drug resistance remains the most 
challenging factor in the application of approved antiretroviral agents. Previous 
investigations and existing HIV/AIDS models and algorithms have not enabled the 
development of long-lasting and preventive drug agents. Therefore, the analysis of the 
dynamics of drug resistance and the development of sophisticated HIV/AIDS analytical 
algorithms and models are critical for the development of new, potent antiviral agents, 
and for the greater understanding of the evolutionary behaviours of HIV. 
This study presents novel computational methods for the analysis of drug-
resistance dynamics, including: viral sequences, phenotypic resistance, immunological 
and virological responses and key clinical data, from HIV-infected patients at Royal 
Prince Alfred Hospital in Sydney. The lability of immunological and virological 
responses is analysed in the context of the evolution of antiretroviral drug-resistance 
mutations. A novel Bayesian algorithm is developed for the detection and classification of 
neutral and adaptive mutational patterns associated with HIV drug resistance. To simplify 
and provide insights into the multifactorial interactions between viral populations, 
immune-system cells, drug resistance and treatment parameters, a Bayesian graphical 
model of drug-resistance dynamics is developed; the model supports the exploration of 
the interdependent associations among these dynamics. 
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